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The present invention is based on the observation 
that valuable prints on textiles can be produced 
by printing on the textile a coupling component and 
a stabilized diazo-compound followed by develop- 
ment of the dyestuff under neutral conditions such 
as by steaming with neutral steam, if there is used 
a printing preparation which contains as coupling 
component a 4-arylazo-l -amino- 7 -hydroxy naphtha- 
lene free from groups imparting solubility in water 
and as stabilized diazo-compoiind a diazoamino- 
compound of the formula 



(1) 



COOH 

I 

/ 



in which R represents an at most bicyciic aryl 
radical free from groups imparting solubility in 
water, X represents a hydrocarbon radical which 
may contain a group imparting solubility in water, 
and Y represents a hydrogen atom or a sulfonic 
acid group. 

As examples of 4 - arylazo-l-amino-7-hyd^oxy- 
naphthalenes there may be mentioned, for example, 
4 - a-naphthylazo - 1 - amino-7-hydroxynaphthalene, 
and especially 4-arylazo-l-amino-7-hydroxynaph- 
thalenes of the formula 



OH 



(2) 



HiN. 




10 



20 



in which Ri represents a naphthalene radical which 
may be substituted or advantageously a benzene 
radical. The coupling components of the formula 
(2) can be made by methods in themselves known, 
for example, by coupling l-amino-7-hydroxynaph- 
thalene in a strong to weakly acid medium with 
a diazotized aminonaphthalene or aminobenzene 
derivative, such as 

o-Naphthylamine. 
6-meUioxy-2-aininonaphthalene. 
2-nltro- 1 -aminobenzene. 

2-methoxy-5-chloro* or -4-ciltro-l-amlnobenzene, 
2-methyl-4-chloro- or -4-nitro-l -aminobenzene, 
2:5-<iimethoxy-4-benzoylamino-l-aminobenzene. 
2 -cliloro-5-trlfluorome thy 1- 1 -aminobenzene, 
2-nitro-4-methoxy- 1 -aminobenzene. 
2 :5-dlchloro-l-amlnobenzene. 
2:5-dimethoxy-4-nitro-l-amlnobenzene. 
2-methoxy*4-chioro-5*methyl*l -aminobenzene, 
2 :5*dimethoxy-4-chlor-l-aininobenzene. 
2-nitro-4-methyl- or 2:S*dinltro-l-amlnobenzene and 
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2-methyI- or 2-methoxy-l-aminobcn2ene-5-sulfonic 
acid amides, such as 2-methyl-l-aminoben2ene-5-sul- 
lonic acid diethylamide. 
The diazoamino-compounds to be used with the 
aforesaid coupling components for making the 
printing preparations to be used in the process of 
this invention can be obtained by methods in 
themselves known, for example, by condensing a 
diazotized at most bicyciic aromatic base, which 
is free from groups imparting solubility in water, 
with an aminobenzene carboxylic acid of the 
formula 



(3) 
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in which Y represents a hydrogen atom or a sulfonic 
acid group, and X represents a hydrocarbon radical 
which may contain a group imparting solubility in 
water, especially a carboxylic acid group. As such 
hydrocarbon radicals there may be mentioned, for 
example, methyl, ethyl, propyl, benzyl, isopropyi 
and isobutyl groups, and also the radicals of car- 
boxylic acids, for example, the radical 

— CHiCHsCOOH or HiC— CH— COOR 

As examples of compounds of the formula (3) 
there may be mentioned: 

l-methylaminobenzene-2-carboxyUc acld-4-sulfonic 
acid. 

l-benzylaminoben2ene-2-carboxyUc acid -4 -sulfonic 
acid. 

l-ethylaminobenzene-2-carboxylic acid-4-suUonic acid. 
1 -isopropylaminoben2ene-2-carboxyUc acid-4-sulfonic 
acid. 

l-butylanunobenzene-2-carboxyllc acid-4-sulfonic acid, 

1- isobutylaminobenzene-2-carboxylic acid-4-sulfonlc 
. acid. 

a- (2-carboxyphenylamino) -propionic acid. 

a-(2-carboxyphenyUmino)-but3rrlc acid. 

a- (2-carboxyphenylamlno) - valeric acid, 

a- (2-carboxyphenylamino) -fl-methylbutyrlc acid and 

0- (2-carboxyphenylamino) -phenyl-acetic add. 

As diazo-compounds to be condensed with the 
aforesaid compounds of the formula (3) there may 
be mentioned, for example, the diazo-compounds 
obtainable by methods in themselves known from 
the following aromatic bases: 

a-Naphthylamine and especially 2:5-dichloranillne. 
2:5-dimethoxy- or 2-methyl.5rcbloranUine. 

2- methoxy- or 2-methyl-4-nitroanillne, 
2 : 5-dimethoxy-4-benzoylamino- 1-amino benzene. 
2 :5-dlethoxy-4-benzoylamino-l -aminobenzene. 
2-methoxy-5-methyl-4-benzoylamino-l-aminobenzene, 

1- aminobenzene-3-8ulfonlc acid piperidide. 
l-amino-2-methoxybenzene*5-5iilfonlc acid diethyl- 
amide. 

l-amino-2-methylbenzene-S-sulfonic acid diethylamide. 
l-amino-2-methylbenzene-5-8ulfonic acid dimethyl- 
amide. 

l-amino-2-methylbenzene-5-8ulfonic acid niorphoUde, 
1 -amino -2-me thy 1* or -methoxybenzene-S- sulfonic acid 
piperldide. 

The condensation is advantageously carried out 
in an alkaline medium, and the alkali metal salts 
of the diazoamino-compounds so obtained can easily 
be isolated by methods in themselves known, for 
example, by salting out or by subjecting solution 
thereof, if desired, after filtering them, to a rapid 
drying operation. 

The printing preparations are prepared from the 
aforesaid components with the solvents and thick- 
ening agents usual for such preparations. Advan- 
tageously, there are used in the process of this 
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invention printing preparations of the aforesaid 
kind, which contain free alkali metal hydroxide, 
for example, sodium hydroxide or potassium 
hydroxide. . , 

By the process of this invention fabrics or mixed 
fabrics, especially those of cellulose fibers, are 
printed by known methods, for example, by screen 
printing or roller printing. Strong prints are ob- 
tained by steaming with neutral steam and also 



in most cases by steaming with acid steam. In 10 scnbed above 



especially those of cellulose fibers, by the customary 
methods, for example, on a 2-roUer foulard. The 
dyed fabrics are then dried at 50-60 "C and. as 
described above for printing, subsequenUy devel- 
oped by neutral or acid steaming or by dry heat 
treatment at a temperature above 100*C. 

By using the cxxstomary preprinting or over-print- 
ing methods white or colored reserves can be 
produced on materials dyed in the manner de- 



many cases the printed fabrics, which have been 
dried in the usual manner, can also be developed 
by heating them at a temperature above 100*C, 
and advantageously 130-150X, This heating may 
be carried out, for example, in chambers heated 
electrically or by other means, and without supply- 
ing steam. For this purpose a small proportion of a 
hydrophilic substance, for example, glycerine must 
be added to the printing paste. 

Solutions obtained by replacing by water 70-100% 
of the thickening agent present in a printing paste 
can be used for padding fabrics or mixed fabrics, 



In many cases the printing yield can be some- 
what improved if. before drying, the printed mate- 
rial is treated for 30-60 seconds in a bath, especially 
an acid bath, containing bichromate, for example 
15 in a bath containing per liter, 2 grams of sodium 
bichromate and 3-5 grams of acetic acid of 407c 
strength. This treatment is especially advantageous 
when the printing paste has been allowed to stand 
20 for quite some time. 

The following Examples illustrate the invention, 
the parts and percentages being by weight: 



EXAMIU X 

In this Examtlx thxbs am cmd th« followino frintino colobs of whjch 



100 PARTS HATX TBI TOUOWINO COHFOSmONS: 





Diaso&mmo-compocnd obtained from 






Coupling 




sxxuttin 


Sodium 
diiaopropyl- 

nspu vuB icuv 


Tint ol print so 
obtained 




Baae 


Stabilixer 


Titre 


Parts 


Component 


Parts 


sulfate 


sulfonate 


A 


UAznino-2-methoxy- 
^itrobensene 


l-i9obutylamin<^ 
henaeiie-2-car- 

sulfonic acid 


60% 


64.0 


1 : T-axnino* 
naphtboM : V- 
axo-2-' metbosy-6'- 
chlorobenaene 


27.8 


7.2 


1.0 


dark olive 


B 


- 




«o% 


62.0 


1 : 7-amino- 
naphthoM : T- 
axo-2' : 5- 
diehiorobenxene 


27.3 


9.7 


1.0 


reddish black 


C 


l-Amino-2- 
methoxy-^ 
chlorobenxene 


l.«tbyl&mino* 
benaene-2-car- 
boxyUc acid-4- 
sulfonic acid 


60% 


68.5 


1 : 7-amino- 
naphthoM : 1'- 
aao-2'-methoQr'-4'> 
nitrobenzene 


28.7 


U.8 


1.0 


black 


D 


l>Amuu>2- 

meihyl-4- 

nitrobenxene 


o^(2-carixizy- 
phesyD-amttto- 
valeric acid 


40% 


67.2 


1 : T-^mino* 
naphtboM : V- 
Hxo-2''methoxy- 
4-nitrobenaene 


28.4 


3.4 


1.0 


brownish black 


E 


l-Amino-3- 
metfaoxybenxeoe^ 
sulfonic acid 
morpbolide 


1- Isobuty tamiso- 
baixene-2> 
earboxylie acid-4- 
sulfoaie acid 


5«% 


63. 5 


1 : 7-amino- 
oaphthoM : 
axo-2'-methoxy-4 
nitrobenxefte 


23.2 


10.3 


1.0 


black 


F 


I-Amuu>-2- 
metfaylbeniene-S> 
Bulfociic acid 
diethyUmitte 


1- Laop^opy^ 
aminobenaefie- 

2- carboiylic aeid-4- 
solfoaic acid 


63% 


62.1 


1 : 7-aixiinc^ 
naphthoM : 
aK>2'-methyW- 
chlorobensese 


23.8 


13 1 


1,0 


grey brown 


G 


l-Aizuno-2- ' 
methoxy-^ 
chloTobensena 


l-«thylanuo(h- 
beuesie-2- 
earboxylic aeid^ 
attlfoaieaeid 


60% 


60.6 


1 : 7-aminc>- 
naphtboM : V- 
aso-2'-metbyM'- 
nitrobensene 


28.4 


10.0 


1,0 


brownish black 


H 


l-amiiK^3- 
metbyl-A- 
chlorobenxene 




M% 


62.0 


1 : 7<amiso- 
naphthoM : 1'- 
a»o-3'-methoxy-4 
cfaloro-6'- methyl 
benaeae 


20.8 


0.3 


1.0 


olive brown 


J 


l-AxniBO-S- 
iiiethozy*fr> 
chloroboiseoe 


I'^thylamino' 
beiuene-3- 
rarboxylic ftcid-4- 
sulfosic acid 


60% 


^ 68.0 


1 : 7-amino- 
naphthoM : 
aao-2' : 5- 
dimethoxy-4'- 
aitrobesxece 


20.6 


11.4 


1.0 


black 


K 


l-Amiiio-2* 
methyM- 
nitrobenaene 


ff-(2-earboxy- 
phenyD-axmno 
valeric add 


60% 


67.6 


1 : 7-amimy 
naphthoM : 
aH>-2'-methyl-4'- 
chlorobenaeae 


26.4 


S.l 


1.0 


dark brown 


L 


l-Amtno-3 : V 
dichlorobeaaene 


a-(2-earboz^ 
phenyl >-aixuiM> ^ 
phenyl-acetic acid 


48% 


89.7 


1 : 7-amin(^ 
naphthoM : V- 
a»o-2' : 4'-di- 
nitrobeaseae 


36.0 


2.4 


to 


brown 


M 


l.Aiiiioo2> 
chloro-5- 
thflooro- , 
methyMMnsese 


a.(2-earboxy- 
phenyl HuninO' 
^nethyt- 
batyrieaeid 


48% 


67.2 


1 : 7-amino 
naphthoM : 1'- 
aao-2'-tutr&4'- 
chlorobeueBe 


25.0 


6.8 


1.0 


violet brown 



5 
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ExAicru I (cantinaed) 

In tbo Examplx tsibx am cbio thz followtno FaI^*^No coioHs or which 100 tarts have m rono^tita coMwemoNS: 



Sodioin 

Diaxo&mino-compound obtained from diisoprooyl- 



- ■ CoopIiD^ Sodium aaphthueoe Tint nt print so 

BaAe Subiluer Titre Parta Component P&rta sulfate sulfonate obtained 



N l-Ami»o-2- 1-ethyl- 60% 63.0 1 : 7-amino- 2S.6 7 A 1.0 brownish black 

methoiy-&- aminobeozene^ naphthoM : T- 

chtorobensene 2-carrxMylic acid-l- axo-napfathalene 

snifontc acid 



O l-Amino-2- " S2% «.9 I : 7-amino- 25.9 27.2 1.0 olive brown 

methylbeniene-6- naphthoM : 2'- 

sulfonic acid axo>4'-methoiy- 
diethytamide naphthalene 



With tbx asovx fbintinc cau>Bfl tbxbc arx rasrABXo rBiNTTNO fastes h-avino tbx roixowtNC coicpoainoNa: 

ABCDEFGHJK .LMNO 



Priming color 100 120 100 120 120 120 120 80 120 ICO ICO 120 120 120 

AIcofaoKdenatured) 50S0806060806050S0 60 60 60SOSO 

Turkey Red oil — — — 40 40 — 40 — — 40 40 40 — — 

Urea 30 . 30 >) 30 30 50 50 — 50 30 30 30 30 30 

Sodium hydroxide aolution of 30% 

atrength 25 30 30 25 25 30 30 25 30 30 30 30 30 25 

Wat*r 325 270 280 255 255 250 230 295 250 250 250 250 270 2S5 

Neutral Starcb-tragacanth thickening. 450 450 450 450 460 450 450 530 450 450 450 450 450 450 

Sodium chlorate (solid) 10 10 — 10 10 10 10 10 10 10 10 10 10 10 

Turpentine oil 10 10 10 10 10 10 10 10 10 10 10 10 10 10 



lOOO 1000 1000 1000 1000 lOOO 1000 1000 1000 1000 1000 1000 1000 1000 



A cotton fabric is printed with the above printing 
pastes. The printed fabric is then dried at 50-60*C, 
and steamed neutral in a Mather-Platt steamer for 
5-8 minutes at 100*C. The fabric is rinsed in the 
cold, and treated for 10 minutes at 40-50' C with 
an enzyme preparation in order to remove the 
starch. It is again rinsed in the cold, soaped at 
the boil for 10 minutes, and dried after being 
rinsed again. There are obtained full pure prints. 
The same printing yield can generally be obtained 
by means of dry heat, for example, when the. fabric, 
which has been printed and predried in the usual 
manner, is developed by heating it at a temperature 
above 100 "C, advantageously within the range of 
130 ""C to 150 'C, or by acid steaming for 2-5 minutes 
at lOO'C, instead of neutral steaming. In many 
cases the printing yield can be somewhat improved 
by treating the printed material before it is dried 
for 30-60 seconds in a bath at 40'C which contains, 
per liter, 2 grams of sodium bichromate and 3-5 
grams of acetic acid of 40% strength. 

The diazo-amino-compound used for preparing 
the printing paste F may be prepared as follows: 

24.2 parts of l-amino-2-methylbenzene-5-sulfonic 
acid diethylamide are diazotized in the usual man- 
ner in 45 parts of hydrochloric acid of 10% strength 
and 30 parts of ice with 6.9 parts of sodiiim nitrite 
in 25 parts of water. 

At the same time 28.5 parts of l-isopropylamino- 
benzene-2-carboxyUc acid-4- sulfonic acid are dis- 
solved in 200 parts of water with the equivalent 
quantity of sodium hydroxide solution of 30% 
strength, and 60 parts of potassium carbonate are 
added. When dissolution is complete, the whole is 
cooled to O'C. and the altered diazo-solution is 
introduced dropwise in the course of 20 minutes 
while stirring well. After a short time the diazo- 
amino-compound crystallizes out in five lamellae 
and after 2 hours the coupling is complete. In 
order to complete the precipitation of the product 
10 volumes per cent of sodium chloride are added, 
the whole is stirred for a further hour, and then 
the well crystallized precipitate is altered ofif with 
suction. It is washed with a small amoirnt of 



saturated sodium chloride solution, pressed and 
dried in vacuo at 45-50 "C. 

The diazoamino-compound is obtained in good 
30 yield and has a content of 65-70% and is easily 
soluble in water. 

The diazoamino-compound used for making the 
printing preparation E is obtained as follows: 

A diazo-solution prepared in the usual manner 
35 from 27.2 parts of l-amino-2-methoxybenzene-5- 
sulfonic acid morphoiide of the formula 

CHj-CHi I 

40 \ / \ y 

is added dropwise in the course of 20 minutes to a 
solution of 31.7 parts of the disodium salt of 1- 
isobutylaminobenzene-2-carboxylic acid - 4-sulfomc 

45 acid, 2 parts of anhydrous sodium carbonate and 2 
parts of sodium bicarbonate in 300 parts of water, 
cooled to 0 to — 2*C. At the same time a sufficient 
quantity of sodium hydroxide solution of 30 % 
strength is introduced dropwise to maintain the 

50 pH value of the mixture at 9.5 to 10. At the end 
the mixture is adjusted to a pH value of 10, altered 
to remove a small amount of impurities and the 
solution is evaporated in a spray drier in which 
the inlet temperature of the air is between 130 and 

55 ISO^'C, and the outlet temperature is not less than 
70'C and not substantially higher than lOO'C. 

The fine yellowish powder so obtained has a 
content of about 50% of diazo-amino-compound. 
The yield amounts to 80 to 85% of the theoretical 

60 yield. 

Example 2 

A solution is prepared having the following 
composition: 
65 _ 

Phntxttx color C of Example 1 100 parta 

Alflohol (desatured) 80 parta 

Urea so parta 

Sodium hydroxide solatton of 30% sticaf th . . 30 parta 

Neutral tracacanth Uiickenin| (80:1000) 100 (»rta 

Water MO parta 

1000 parta 



4 
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A cotton fabric is padded with the above solution 
on a 2-roIler foiilard, and then squeezed and dried 
at 50-6OX. It is then steamed neutral for 5*8 
minutes in a Mather-Platt steamer, rinsed in the 
cold, soaped at the boil for 10 minutes, again rinsed, 5 
and dried. There is obtained a full level black 
dyeing. 

The same dyeing can also be produced by acid 
steaming for 2-5 minutes, instead of neutral steam- 
ing, or by heating the fabric for 5 minutes in an 10 
electrically heated chamber at 150'C. 

Example 3 

A white reserve can be produced by preprinting 15 
on a fabric dyed In accordance with Example 2, 
in the following manner: 

A cotton fabric is printed with a printing paste 
consisting of 




(_SO.-)^,-H 



in which R represents an at most bicyclic aromatic 
radical free from water-solubilizing groups, n re- 
presents a whole number up to 2 and X a member 
selected from the group consisting of a hydrocarbon 
radical and a hydrocarbon radical bearing a water- 
solubilizing group. 

2. A dyeing preparation according to claim 1, 
wherein the 4-arylazo-l-amino-7-hydroxynaphtha- 
lene is a 4-benzene-azo-l-amino-7-hydroxynaphtha- 
lene. 

3. A printing preparation containing (A) a 4-aryl- 
azo-l-amino-7-hydroxynaphthalene of the formula 



000 parU ct a pute prepared from 274 porU of a powdered mixttire of 
albumen, sloa and celatine and 320 paru al water. 
10 put* ai c&lcitted sodiom carbonate. 
130 paru of water. 

20 parts of diaiethyl-phenyl-beiisylamnxomam chloride. 
200 parta of a miitore of 100 parts of sine white and 100 parte of glyoerine. 
40 ports of a mixtare of 20 parts of titanitun white and 20 parts of water. 

1000 parts. 

The fabric is dried at 50-60*C and then foularded 
with a solution of printing color C as described in 
Example 2. By the further treatment described in 
that Example there is obtained a pure white effect 
on a black groimd. 

Example 4 

The following printing pastes are printed side by 
side on a cotton fabric which has been padded as 
described in Example 2 and dried: 

(a) 150 parts of Ciba Scarlet G doable extra paste (Color Index. 2nd 

Edition. 19M. Vol. n, pace 2473. No. 73860) are stirred into 
700 parts of a thickening of the com position given below, and then 
90 parts of sodiom (ormaldehydeM-sailoxylate and 
00 parts of water are added 

1000 parts 

(b) 90 parts of Cibanone Brilliant Green BF paste cone. (Color Index. 

2nd Edition. 1936. Vol. II. pace 2310, No. 39823) are stirred 
into 

800 parts of a thickeninc of the eompodtioa given bebw, and then 
80 parts of sodium formaldehyde-solfoxylate and 
30 paru of water are added. 

1000 parts. 

The thickening used in printing pastes (a) and 



20 



OH 



25 



HtN 




N=N— Ri 



30 



wherein Ri represents a member selected from the 
group consisting of a naphthalene and a benzene 
radical, and (B) a labile diazoamino compound of 
the formula 



35 



COOH 

t 



R-N=N-N 
I 

X 



(_SOi-)»-,-H 



40 in which R represents an at most bicyclic aromatic 
radical free from water-solubilizing groups, n rep- 
resents a whole number up to 2 and X an alkyl 
radical selected from the group consisting of 
branched and straight-chain alkyl radicals. 

45 4. A printing preparation containing (A) a 4-aryl- 
azo-l-amino-7-hydroxynaphthalene of the formula 



OH 



(b) is prepared from 

00 parts of wheat stareh 

90 paru of eold water 
100 paru of liyeerioe 
140 paru of Britash cum powder 
170 parU of timcaaaath maeilace (60:1000) 
170 paru of potassinm earbonaU 
340 parU of water 

1000 parU. 

The printed fabric is dried at 50-60 *C, and then 
steamed neutral in a Mather-Platt steamer for 5-8 
minutes at lOO'C. The material is then rinsed in 
the cold, treated with an enzyme preparation for 
10 minutes at 40-50*C in order to remove the 
starch, then rinsed again, soaped at the boil for 
10 minutes, rinsed again, and dried. There are 
obtained pure green and red prints on a black 
. ground. 

The rabodiments of the invention in which an 
exclusive property or privilege is claimed are 
defined as follows: 

1. A preparation containing (A) a 4-aryl-aza-l- 
amino-7-hydroxynaphthalcne free from groups im- 
parting solubility in water and (B) a labile diazo- 
amino compound of the formula 



50 



55 



HiN. 




N=N— Ri 



60 



wherein Ri represents a benzene radical containing 
a substituent which does not impart solubility in 
water, and (B) a labile diazoamino compound of the 
formula 

COOH \ 
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R-N=N-N 




,C_80»-)» 



C«H».-(— 000-)r-i-H 



70 



75 



wherein n and r each represents a whole number 
up to 2, m represents a whole number up to 4 
and R represents a benzene radical free from water- 
solubilizing groups. 

5. A printing preparation containing (A) a 4-aryl- 
azo-l-amino-7-hydroxynaphthalene of the formula 
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12 



OH 

I 



12. A printing preparation containing the 4-ar>'l- 
azo-l-aiiuno-7-hydroxynaphthaiene of the formula 



OH 



"N=N 



OCH. 





and the labile diazoamino compound which in its 
free acid state corresponds to the formula 



CHj 



10 



15 




0.N 




(CH,),-C0OH 





20 



and the labile diazoamino compound which in its 
free acid state corresponds to the formula 



11. A printing preparation containing the 4-aryl- 
a20-l-amino-7 -hydroxy naphthalene of the formula 



OCHi 



OH 

I 



COOH 

I 



SOiH 



HiN_ 



30 




CH. 

I 



and the labile diazoamino compound '.vhich in its 
free acid state corresponds to the formula 



35 



(^iHi 



FETHERSTONHAUGH Sc CO., 
70 Gloucester St., 
Ottawa, Ont., 

Patent Agent of the Applicants. 
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SOiH 
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The Queen's Printer and Controller of SUtlonery. OttawaT'lSSa 



